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(57) ABSTRACT

A device for testing planeness of an electrically conductive
workpiece includes a platform for supporting the workpiece,
atesting box movably fixed above the platform, an indicator,
and a power supply. The testing box has a contact pin fixed
on a bottom surface of the testing box. The contact pin is
electrically wired in series with one electrode of the power
supply. The platform is electrically wired in series with the
other electrode of the power supply. The indicator is elec-
trically wired in series with a testing circuit, which is made
up of the power supply, the platform, and the contact pin.
The contact pin is capable of movement above the platform
at a distance which is equal to the sum of a thickness of the
workpiece and a desired tolerance of the planeness, wherein
if the planeness of the workpiece between the contact pin
and the platform is out of tolerance, the testing circuit is
closed, conducting power to the indicator, which will then
indicate that the workpiece is ineligible.
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DEVICE AND METHOD FOR PLANENESS
TESTING

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a device and
method for planeness testing, and more particularly to a
device and method for testing planeness of an electrically
conductive workpiece.

[0003] 2. Description of Related Art

[0004] An electrically conductive workpiece, such as a
metal plate, after processing of punching or other machining
processes, is easy to be deformed. Thus it is necessary to test
the planeness of the electrically conductive workpiece.

[0005] Typically, a plug gauge is used for testing the
planeness of the workpiece. The workpiece is placed on a
flat support, a plurality of clearances occur between different
zones of the workpiece and the flat support. Attempts are
made to insert the plug gauge into the clearances. The
planeness of the workpiece is eligible if the plug gauge
cannot fit into any of the clearances of the workpiece.
However, this method is unduly labor intensive, time-con-
suming, and inefficient when done by an operator.

[0006] What is needed, therefore, is a laborsaving and
convenient device and method for planeness testing.

SUMMARY OF THE INVENTION

[0007] A device for testing planeness of an electrically
conductive workpiece includes a platform for supporting the
workpiece, a testing box movably fixed above the platform,
an indicator, and a power supply. The testing box has a
contact pin fixed on a bottom surface of the testing box. The
contact pin is electrically wired in series with one electrode
of the power supply. The platform is electrically wired in
series with the other electrode of the power supply. The
indicator is electrically wired in series with a testing circuit,
which is made up of the power supply, the platform, and the
contact pin. The contact pin is capable of movement above
the platform at a distance which is equal to the sum of a
thickness of the workpiece and a desired tolerance of the
planeness, wherein if the planeness of the workpiece
between the contact pin and the platform is out of tolerance,
the testing circuit is closed, conducting power to the indi-
cator, which will then indicate that the workpiece is ineli-
gible.

[0008] A method for testing planeness of an electrically
conductive workpiece, includes:

placing the workpiece on a platform of a device for testing
planeness;

operating the device to drive a contact pin of the device to
move toward the platform until a distance between the
contact pin and the platform is equal to the sum of the
thickness of the workpiece and a desired tolerance of the
planeness; and

indicating that the workpiece is ineligible if the contact pin
contacts with the workpiece.

[0009] Other advantages and novel features will become
more apparent from the following detailed description of a
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preferred embodiment when taken in conjunction with the
accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an assembled, isometric view of a device
for testing planeness of an electrically conductive workpiece
in accordance with a preferred embodiment of the present
invention;

[0011] FIG. 2 is a side elevational view of FIG. 1, showing
a using state of the device;

[0012] FIG. 3 is an enlarged view of a circled portion II1
of FIG. 2; and
[0013] FIG. 4 is a circuit diagram showing the principle of

the device for testing planeness of the workpiece.

DETAILED DESCRIPTION OF THE
INVENTION

[0014] Referring to FIG. 1, a device is provided in accor-
dance with a preferred embodiment of the present invention,
for testing the planeness of an electrically conductive work-
piece 90. The device includes a platform 10, four supports
20 mounted to four corners of the platform 10 respectively,
for supporting the platform 10, a power supply 30 fixed
under the platform 10, an indicator 40 mounted on a front
portion of the platform 10, a bracket 50 mounted on a rear
portion of the platform 10, a holding structure 60 movably
mounted to the bracket 50, and a testing box 70 mounted to
the holding structure 60 above the platform 10.

[0015] A plurality of locating posts 12 extend from a
middle portion of the platform 10. A screw hole 14 is defined
in each corner of the platform 10.

[0016] In this preferred embodiment of the present inven-
tion, the supports 20 are four screws 20. Each screw 20 is
screwed into a corresponding screw hole 14. The screws 20
are used for adjustably supporting the platform 10.

[0017] The indicator 40 has three indicator lights, which
are red, yellow, and green, respectively. The indicator lights
can be replaced with a plurality of buzzers or other signaling
devices.

[0018] The bracket 50 defines a through hole 52 in a
middle thereof. A cover 54 is fixed to a back surface of the
bracket 50. A mounting block 56 extends from a top portion
of the bracket 50. Two arms 562 extend forward from a top
portion of the mounting block 56. Two locating portions 564
extend forward and upward from a bottom portion of the
mounting block 56. A hole is defined in a free end of each
locating portion 564.

[0019] The holding structure 60 includes a connecting
pole 62, an L-shaped first pivot member 64, an [.-shaped
second pivot member 66, and a handle 68. One end of the
second pivot member 66 is pivotably connected to the arms
562 between the arms 562, the other end of the second pivot
member 66 is fixed to the handle 68. One end of the first
pivot member 64 is pivotably connected to a middle portion
of the second pivot member 66, the other end of the first
pivot member 64 is pivotably connected to a top end of the
connecting pole 62. The connecting pole 62 extends through
the holes of the locating portions 564 in succession.
[0020] Referring also to FIG. 4, a top portion of the testing
box 70 is fixed to a bottom end of the connecting pole 62.
Four restricting rods 72 are mounted to four corners of the
testing box 70, respectively. Each restricting rod has a
pressure sensor attached to a bottom end thereof. A plurality
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of contact pins 74 extends downward from a bottom surface
of' the testing box 70. Each contact pin 74 also has a pressure
sensor attached to a bottom end thereof. An MCU (Micro
Controller Unit) is electrically connected to the pressure
sensors of the restricting rods 72 and the contact pins 74 in
the testing box 70 for receiving signals sent from the
pressure sensors of the restricting rods 72 and the contact
pins 74. A cable 76 is electrically connected to the testing
box 70 and extends through the through hole 52 of the
bracket 50 and the platform 10 to electrically connect to the
power supply 30. The indicator 40 is wired electrically in
series with an indicator circuit.

[0021] Referring also to FIGS. 2 and 3, in use, when the
device is powered up the yellow indicator light will turn on.
If neither the green indicator light nor the red indicator light
is lit, then a ready condition is indicated and the workpiece
90 can be put on the platform 10. Then the workpiece 90 is
put on the platform 10. The workpiece 90 is located via the
locating posts 12. The handle 68 of the holding structure 60
is pulled downward to pivot the second pivot member 66,
urging the first pivot member 64 to move the connecting
pole 62 along the holes of the locating portion 564, thus
lowering the restricting rods 72 in unison with the contact
pins 74. When the restricting rods 72 of the testing box 70
are stopped by the platform 10, the contact pins 74 are at a
position above the platform 10 at a distance [, which is
equal to the sum of a thickness h of the workpiece 90 and a
desired planeness tolerance O of the workpiece 90. If the
planeness tolerance of the workpiece 90 is greater than or
equal to 9, one or more of the contact pins 74 contact the
workpiece 90, the pressure sensors of the contact pins 74 and
the restricting rods 72 send signals to the MCU, the MCU
controls the indicator circuit to turn on the red indicator light
to indicate that the workpiece 90 is ineligible. If the plane-
ness tolerance of the workpiece 90 is less than 9, none of the
contact pins 74 contact the workpiece 90, the pressure
sensors of the contact pins 74 and the restricting rods 72
send signals to the MCU, the MCU controls the indicator
circuit to turn on the green indicator light to indicate that the
workpiece 90 is eligible. If the restricting rods 72 do not
engage with the platform 10 but the contact pins 74 contact
the workpiece 90, the pressure sensors of the contact pins 74
and the restricting rods 72 send signals to the MCU, the
MCU controls the indicator circuit to turn on the red
indicator light intermittently to indicate that the operation of
putting the workpiece 90 on the platform 10 has created an
error condition (i.e. misaligned workpiece 90 or foreign
object inserted in work area), therefore an operator should
correct the error condition.

[0022] As another preferred embodiment of the present
invention, the platform 10 is made of electrically conductive
material. The restricting rods 72 are made of dielectric
material, and the contact pins 74 are made of electrically
conductive material. The green indicator light of the indi-
cator 40 and the pressure sensors are omitted. The red
indicator light of the indicator 40 is wired electrically in
series with the platform 10 and the other electrode of the
power supply 30, as shown in FIG. 5. Instead, the red
indicator light of the indicator 40 can be electrically wired
in series with the contact pins 74 of the testing box 70 and
one electrode of the power supply 30. If the planeness of the
workpiece 90 is greater than or equal to d, one or more of
the contact pins 74 contact the workpiece 90, the circuit
including the power supply 30, the contact pins 74, the
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platform 10, the red indicator light of the indicator 40
connected in series is completed, therefore the red indicator
light turns on to indicate that the workpiece 90 is ineligible.
If the planeness of the workpiece 90 is less than 9, the
contact pins 74 of the testing box 70 cannot contact with the
workpiece 90, the circuit is still an open circuit, thus the red
indicator light is not lit indicating that the workpiece 90 is
eligible.

[0023] The quantity or the sectional size of the contact
pins 74 can be adjusted to adapt to the size of the workpiece
90. The contact pins 74 can instead be one contact portion
that has a large plane contact surface. During testing of the
workpiece 90, the workpiece 90 can be moved on the
platform 10 to test the planeness of workpiece 90 in different
positions.

[0024] It is believed that the present embodiment and its
advantages will be understood from the foregoing descrip-
tion, and it will be apparent that various changes may be
made thereto without departing from the spirit and scope of
the invention or sacrificing all of its material advantages, the
example hereinbefore described merely being preferred or
exemplary embodiment of the invention.

What is claimed is:

1. A device for testing planeness of an electrically con-
ductive workpiece, comprising:

a platform for supporting the workpiece thereon;

a testing box movably fixed above the platform, the
testing box having a contact pin fixed on a bottom
surface of the testing box;

an indicator; and

a power supply, the contact pin being electrically wired in
series with one electrode of the power supply, the
platform being electrically wired in series with the
other electrode of the power supply, the indicator being
electrically wired in series with a testing circuit, which
is made up of the power supply, the platform, and the
contact pin;

the contact pin being capable of being positioned above
the platform at a distance which is equal to the sum of
a thickness of the workpiece and a desired tolerance of
the planeness, wherein if the planeness of the work-
piece between the contact pin and the platform is out of
the desired tolerance, the testing circuit is closed,
conducting power to the indicator, which will then
indicate that the workpiece is ineligible.

2. The device as claimed in claim 1, further comprising a
bracket mounted on the platform, and a holding structure
movably fixed to the bracket, the holding structure being
connected to the testing box for driving the testing box to
move up and down.

3. The device as claimed in claim 2, wherein the holding
structure comprises a connecting pole, a first pivot member
pivotably connected to a top end of the connecting pole, a
second pivot member pivotably connected to the first pivot
member in a middle portion of the second pivot member, and
a handle, one end of the second pivot member is mounted to
the handle, and the other end of the second pivot member is
pivotably connected to the bracket.

4. The device as claimed in claim 3, wherein a mounting
block extends from a top portion of the bracket, two locating
portions extend forward from the mounting block, a pair of
aligned holes is defined in the locating portions for the
connecting pole extending through.
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5. The device as claimed in claim 1, wherein the indicator
comprises an indicator light for indicating whether the
planeness of the workpiece is eligible.

6. The device as claimed in claim 1, wherein the indicator
comprises a buzzer for indicating whether the planeness of
the workpiece is eligible.

7. The device as claimed in claim 1, wherein the platform
comprises a plurality of locating posts for locating the
workpiece on the platform.

8. The device as claimed in claim 1, wherein a restricting
rod extends from the bottom surface of the testing box to for
abutting the platform to restrict movement of the testing box.

9. A method for testing planeness of an electrically
conductive workpiece on a device which comprises a plat-
form, a testing box movably fixed above the platform, a
power supply, and an indicator, wherein a contact pin is fixed
on a bottom surface of the testing box, the contact pin is in
series with one electrode of the power supply, the platform
is in series with the other electrode of the power supply, the
indicator is in series with a testing circuit, which is made up
of the power supply, the platform, and the contact pin, the
method comprising:

placing the workpiece on the platform of a device for
testing planeness;

operating the device to drive a contact pin of the device
to move toward the platform until a distance between
the contact pin and the platform is equal to the sum of
the thickness of the workpiece and a desired tolerance
of the planeness; and

indicating the test result, the workpiece is indicated as
ineligible if the contact pin contacts with the work-
piece; the workpiece is indicated as eligible if the
contact pin doesn’t contact with the workpiece.

10. A device for testing planeness of an electrically

conductive workpiece, comprising:

a power supply;

an indicator electrically connecting with the power sup-
ply;

a platform configured for supporting the workpiece
thereon, the platform electrically connecting with one
electrode of the power supply;

a testing member comprising a plurality of contact pins
and restricting rods located above the platform, the
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contact pins electrically connecting with the other one
electrode of the power supply; wherein

the testing member is movable relative to the platform
until the restricting rods contact with the platform to
cause the contact pins to be positioned above the
platform at a distance which is equal to the sum of a
thickness of the workpiece and a desired tolerance of
the planeness.

11. The device as claimed in claim 10, wherein the
indicator comprises an indicator light, which indicates the
workpiece is ineligible when the workpiece placed on the
platform contacts any one of the contact pins to electrically
connect the two electrodes of the power supply.

12. The device as claimed in claim 10, wherein the
indicator comprises two indicator lights, and a sensor is
installed at a bottom surface of each of the contact pins and
restricting rods configured for generating a signal to a MCU
(Micro Controller Unit) which controls the indicator lights
to selectively light according to the signals.

13. The device as claimed in claim 12, wherein when the
restricting rods contact with the platform and any one of the
contact pins contacts with the workpiece, the MCU controls
one of the lights to light to indicate the workpiece is
ineligible.

14. The device as claimed in claim 13, wherein when the
restricting rods contact with the platform and none of the
contact pins contacts with the workpiece, the MCU controls
the other one of the lights to light to indicate the workpiece
is eligible.

15. The device as claimed in claim 12, wherein when none
of'the restricting rods contacts with the platform and any one
of the contact pins contacts with the workpiece, the MCU
controls one of the lights to light intermittently.

16. The device as claimed in claim 10, further comprising
a bracket fixed on one side of the platform, and a holding
structure pivotably attached to the bracket, wherein the
holding structure comprises a connecting pole being move-
able up and down to drive the testing member to move up
and down.



